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MOP<DO<pyHKIXHOHAJIbHbIE H3MEHEHHH CPEflHEH KHIIIKH 
HEOnJIOflOTBOPEHHbIX CAMOK KJIEmEH POflA IXODES 
(ACARINA: IXODIDAE) BO BPEMH H IIOCJIE IIHTAHHB 

© JI. A. TpHropbeea 

KHiueMHbiH anHTejiMM y HeonjiojiOTBopeHHbix caMOK Ixodes ricinus , I. pacificus h I per- 
sulcatus npeflcraBJieH nMUueBapHTejibHbiMH KJieTKaMM HHM(J>ajibHOM (j)a3bi h pe3epBHbiMH 
K/ieTKaMH. riepeBapMBaHMe nnuun ocymecTBjineT 1 reHepaimn nHiueBapHTejibHbix kjictok 
HMM(J) ajibHOM (J)a3bi m 2 reHepauMM nmjueBapHTejibHbix KjieTOK caMOK. TeHepauHH cexpe- 
TopHbix KjieTOK, a TaKxce eme 2 reHepauMM nMmeBapHTejibHbix KjieTOK, xapaKTepHbix ju ih 
onjioziOTBopeHHbix caMOK, oTcyTCTByiOT. riMTaHMe Heon^ozioTBopeHHbix caMOK He 3aBep- 
uiaeTca, a npepbiBaeTCH Ha 2-h cj)a3e, B nepnozi MejuieHHoro nnTaHHH m nomoTOBKH kh- 
uieMHMKa k 3-h 4)a3e. 


y caMOK KJiemen poaa Ixodes c nacTOnmHbiM ranoM napa3HTH3Ma nocjie 
cnapHBaHHH 3a BpeMH MHorojmeBHoro nnTaHHH Macca Tejia yBejiHHHBaeTCH 
b 80—120 pa3 (BajiauiOB, 1998). 3a stot nepnoa b opraHH3Me KJiema nponcxo- 
jwt 3HaHHTejibHbie Mop(J)0(})yHKixHOHajibHbie nepecTpoHKH, b pe3yjibTaTe CMeHbi 
5 reHepauMM KHiueHHbix kjictok noBepxHOdb KnmeHHHKa yBejiHHHBaeTCH, hto 
no3BOJiHeT BcacbmaTb h nepeBapnBaTb 6ojibuioe KOJinnecTBO kpobh (rpnropbe- 
Ba, 2003). nepnoa nHTaHHH npHHHTO jiejiHTb Ha 3 (})a3bi (Akov, 1982; Sonen- 
shine, 1991). 1-h npoaojDKaeTcn nepBbie 6—24 h, b TeneHne KOTopbix KJiem npn- 
KpenjineTCH. 2-h, caMan npoaojDKHTejibHan, 3aHHMaeT nocjieayiomHe 5—6 cyT, 
HMeHHO B 3T0T nepHOJI yBejiHHHBaeTCH KHLUeHHHK H npOHCXOAHT cMeHa Tpex re- 
HepauHH KHixieHHbix KjieTOK. Bo BpeMH nocjieaHen 4>a3bi nponcxojmT ObicTpoe 
HacbimeHne KJiema h HHTeHCHBHoe nepeBapnBaHHe nojiyneHHon kpobh. 

06H3aTe;ibHbiM ycjiOBHeM nojiHoro HacbimeHHH caMOK KJiemen pojia Ixodes 
HBJiHeTCH oceMeHeHHe hx ro Hanajia hjih b 1— 4-e cyr nnTaHHH. HeoceMeHHbie 
oco6h ocTaHaBJiHBaiOTCH b pocTe h MoryT ociaBaTbcn npHKpenjieHHbiMH k xo- 
3HHHy b TeneHne 2—3 Hejiejib (TaencHbin..., 1985). B eciecTBeHHbix ycjiOBHHx 
Ha X03HHHe CaMUOB 06bIHH0 Gojlbiue, HeM caMOK, HTO yBeJIHHHBaeT BepOHTHOCTb 
CBoeBpeMeHHoro cnapHBaHHH, h, cjieaoBaTejibHO, miHTejibHbie 3ajiep>KKH b ot- 
najieHHH pejmn (Diehl et al., 1982; BajiauiOB, 1998). 

CnapHBaHne KJiemen b noaceMencTBax lxodinae h Amblyomminae pa3JiHHHO. 
y aM6jiHOMMHH rojioaHbie oco6h He cnocoOHbi k cnapHBaHHio, h KonyjinuHH 
npoHcxojiHT TOJibKO cnycTH HecKOJibKO cyTOK nocjie Hanajia nnTaHHH (Sonen- 
shine, 1985). y bhjiob poaa Ixodes cnepMaToreHe3 h (jjopMnpoBaHne cnepMa- 
TO^opoB npoHcxojiHT eme Ha CTaann HanHTaBmnxcH hhm(|) (BajiamoB h £p., 
1998). CaMUbi npnoOpeTaioT cnocoGHOCTb k cnapHBaHHio yxce b nepBbie jx hh no- 
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cjie jiHHbKH 6e3 KaKoro-JiH6o jionojiHHTejibHoro npweMa numn. CaMKH ototo 
po^a TaKxe cnoco6Hbi k KonyjumnH b rojio^HOM coctohhhh. riapTHepbi npn- 
BjieKaioT jipyr jipyra c noMombio (jiepoMOHOB — nojiOBbix aTTpaKTaHTOB, Bbme- 
jineMbix rojio^HbiMH h nwTaiomHMHCH ocoGhmh. B npnpo^e 3HaHHTejibHan nacTb 
caMOK Ixodes ricinus (L., 1758) OKa3biBaeTCH oceMeHeHHon eme jxo BCTpenn c xo- 
3hhhom (Graf, 1976), hto co3,n;aeT 6jiaronpnHTHbie ycjiOBHH j\j\n nocjre^yiomero 
OnJTO^OTBOpeHHH. 

rinmeBapeHne y Heonjro^OTBopeHHbix caMOK jxo Hac He HCCJieaoBajiocb, oji- 
HaKO 3tot Bonpoc 3acjiyxcHBaeT bhumbhuh b cbh3h c TeM, hto nepnoji 6ojibmoro 
pocTa oouhtob, CBH3aHHbiH c o6pa30BaHneM xcejiTOMHbix rpaHyji h hhtchchb- 
hhm norjiomeHHeM nnTaTejibHbix BemecTB H3 KHineHHHKa, CTHMyjinpyeTCH oce- 
MeHeHweM m 6e3 Hero He HacTynaeT (Coons et al., 1989). Beponrao, Mopcj)o- 
(|)yHKUHOHajibHbie nepecTpoHKH KHineHHHKa h nnmeBapeHHe Haxo^HTCH b npn- 
moh 3aBHCHMOCTH ot nocjiejiOBaTejibHO npoTeKaiomHx npoueccoB b xcchckom 
nojiOBOH CHCTeMe: KonyjinuHH (cnapuBaHne) — oceMeHeHwe — onjio^OTBope- 
HHe. BblflCHHTb 3TO B03M0XCH0, HCKJHOHHB KOnyjIHUHK) C nOCJiejjyiOmHMH OCe- 
MeHeHneM h omio^OTBopeHHeM y nHTaiomnx caMOK. 

Mccjie^OBaHne ^eBCTBeHHbix ocoGefi H3 npnpojibi HeB03M0xcH0 b cbh3h c 
TeM, hto 95.5—98 % caMOK I. persulcatus Schulze, 1930 cojiepxcaT b nojiOBbix ny- 
thx cnepMaTO(J)opbi (HaniH jiaHHbie). fleBCTBeHHbix caMOK nojiynajin b jiaGopa- 
TOpHblX yCJIOBHHX npH HHOTBH^yaJIbHOM CO^epxaHHH HanHTaBIlIHXCH HHM(J). 

B pa6oTe paccMaTpHBaioTCfl Mop(j) 0 (j)yHKUHOHajibHbie H3MeHeHHH KnmeHHH- 
Ka Heonjio^OTBopeHHbix caMOK Ha npoTHxceHnn npouecca nHTaHHH juih ycTa- 
HOBJieHHH CTeneHH BJIHHHHH OnJIO^OTBOpeHHH Ha HHTeHCHBHOCTb KpOBOCOCaHHH 
H yTOHHeHHH (J)yHKU,HOHaJIbHOrO 3HaneHHH (j3a3 nHTaHHH. 

MATEPHAJI M METO^MKA 

fleBCTBeHHbie caMKH KJiemen /. ricinus , /. pacificus Cool et Kohls, 1943 h 
I. persulcatus 6bum nojiyneHbi H3 KyjibTypbi KJiemew jiaGopaTopnn napa3HTOJio- 
rnn 3oojiorHHecKoro HHCTHTyTa PAH, C.-neTep6ypr. HanHTaBiimxcH Ha 6ejibix 
Mblliiax HHM(j) paceaXCHBaJTH B HH^HBH^yaJIbHbie npoGHpKH, HT 06 bI HCKJHOHHTb 
onjio^OTBopeHHe npn rpynnoBOM cojiepxcaHHH. nocjie Bbinjio^a h 3aBepnieHHH 
nepHO^a nocjiejiHHOHHoro ^opa3BHTHH , 0,0 15 aKTHBHbix caMOK Kaxcjioro bhjxs. 
KOpMHJIH Ha KpOJIHKe. ^JIH THCTOJIOrHHeCKHX HCCJiejIOBaHHH HCn0JIb30BaJIH ro- 
jio^Hbix h nuTaiomuxcH caMOK Ha 3—6, 8, 11 h 12-ecyT nocjie npucacbiBaHHH. 
Kjiemeh BCKpbiBajiH b (|) 0 C(J)aTH 0 M 6yc|)epe (pH 7.4), (fmKCHpoBajin b 9%-hom 
(J)opMajiHHe h cnwpT-4)opMajiHHe. MaTepnaji 3ajiHBajm b napa(f)HH nepe3 Me- 
THji6eH3oaT-uejuiOH^HH. Cpe3bi, tojihuihoh 5 mkm, OKpauiHBajiH a3yp-303HH0M, 
a3aHOM no TeH^eHranHy, reMaT0KCHJiHH-303HH0M. 

PE3YJIbTATbI M OBCY^EHME 

CocTOHHne KHineHHHKa y onjioTOTBopeHHbix (TpuropbeBa, 2003) h Heonjio- 
TOTBopeHHbix caMOK nccjie^OBaHHbix bh^ob KJiemen HaKaHyHe nwTaHHH ojmHa- 
KOBoe. SnHTejinajibHbiH njiacT npe^CTaBJieH nHmeBapHTejibHbiMH KJieTKaMH hh- 
M^ajibHOH (J)a3bi, ohm KyOHHecKOH (jiopMbi c uHTonjia3MOH, 3arpyxceHHOH reMa- 
THHOM (pnc. 1, 7, CM. BKJ1.), a TaKXCe pe3epBHbIMH HeOT(J)4)epeHUHpOBaHHbIMH 
KJieTKaMH. 

BoJIbUIHHCTBO nnmeBapHTeJIbHblX KJieTOK HHM(J)aJIbHOH 4)a3bl 4>yHKUHOHHpy- 
eT b Hanajie nnTaHHH h HanHHaeT OTTopraTbCH b nojiocTb khuikm Ha 3—4-e cyT, 
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Pnc. 1. M3MeHeHHfl KiimeumiKa HeoruioaoTBopeHHbix caMOK KJiemeu pozia Ixodes bo BpeMfi nmaHMfl. 

/ — KHWeHHHK roaOflHOH HeonaOflOTBOpeHHOM C3MKH I pacificus . X 945, a3yp-303HH; 2— KHLUeMHHK C3MKH /. ri- 
cinus Ha 3-h cyT nocJie Hanajia nmaHHfl, X 945, a3yp-303HH; 3 — KHiueMHHK csmkh I. persulcatus Ha 5-e cyT noc;ie 
Hanajia nHTaHHfl, x 945, reMaTOKCHJiH H-303HH; 4 — kh LueMHH k caMKH I persulcatus Ha 6-e cyT noc;ie HaMajia nn- 
TaHHfl, X 945, reMaT0Kcn^HH-303HH; 5 — khiucmhh k caMKH /. ricinus Ha 8-e cyT nocjie HaMajia nMTaHHfl, x 945, 
a3yp-303HH; 6 — kh LueMHH k caMKH /. persulcatus Ha 11-ecyTcyT noc;ie HaMa/ia nuTamiH, X 945; reMaTOKCH- 
^HH-303HH: 7— KHiueMHHK caMKH /. pacificus Ha 11-ecyT noc;ie Hanajia riHTaHHfl, x 945, reM3T0KCMJiHH-303HH; 
8 — KHiueMHHK caMKH /. ricinus Ha 11-e cyT nocae Hanajia nHTaHHfl, X 945, a3yp-303HH. 6m — 6a3a;ibHaM MeM6pa- 
Ha, reMaTHH. ne — nmueBbie BKJiioMeHHfl. n k — nnmeBapHTe^bHbie kjictkh . um — nepHTpo(|)HMecKHtt MaTpHKC, 
pK — pe3epBHbie kjictkh. ce — ceKpeTOpHbie BaKyojiH. 

Fig. 1. The changes in the midgut of virgin tick females of the genus Ixodes during feeding. 
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Phc. 1 ( npodojutcenue ). 


ohh npHo6peTaiOT OyjiaBOBHUHyio (jjopMy, nupo pacnojiaraeTcn b pacuinpeH- 
hoh anHKajibHOH nacTH kjictkh, UHTonjia3Ma couepxcHT KpHCTajiJibi reMaTHHa 
h nHmeBapHTejibHbie BaKyojiH. K 3TOMy BpeMeHH KHiueHHan CTeHKa ccjjopMHpo- 
BaHa H3 mojioumx nHiueBapuTejibHbix kjictok nepBOH reHepauHH HManmajib- 
hoh (J)a3bi. Ohh hmciot mctko BbipaxceHHyio CTOjiOTaTyio (jjopMy, Ha anHKajibHOH 
nOBepXHOCTH pa3J!H4HM nepHTpO(|)HHeCKHH MaTpHKC (pHC. 1, 2). B nOJIOCTH 
KHiiiKH HaxoOTTCH cjia6o OKpaiiiHBaeMoe 303 hhom couepxcHMoe c euHHHHHbi- 
MH 3pHTpOUHTaMH H rpaHyjIOUHTaMH. Il0Tpe6jieHHe KpOBH He3HaHHTeJIbHOe, 
nHmeBbie Maccbi coctoht b ochobhom H3 HemieTonHoro 3KccyaaTa. IlHmeBa- 
pHTejibHbie KjieTKH nepBOH reHepauHH HMarHHajibHOH (f)a3bi (jpyHKUHOHHpyiOT 
b KHmeHHOM njiacTe b TeneHHe nocjiejiyiomHx 2—3 cyT (pnc. 1, 3 , 4 ), a Ha 
6—8-e cyT ot Hanajia nHTaHHH 3aMemaioTCH nHmeBapHTejibHbiMH KjieTKaMH bto- 
poH reHepauHH, KOTopbie 4)opMHpyiOT 3nHTejinajibHbiH njiacT uo KOHua nn- 
TaHHH (pHC. 1, 5—8) H UO KOHUa XCH3HH KJiema (pHC. 2). IlHmeBapHTejIbHbie 
KJieTKH nepBOH reHepauHH (JiyHKUHOHHpyiOT h omauaiOT b nojiocTb KHiueHHHKa 
chhxpohho. B ouiHHHe ot hhx KjieTKH BTopoH reHepauHH (jjopMHpyiOT HepaB- 
HOMepHbiH snHTejinajibHbiH njiacT, ohh HaxojtflTcn Ha pa3Hbix 3Tanax (jjyHK- 
UHOHajIbHOH aKTHBHOCTH (pHC. I, 6, 7), HMeiOT pa3Hbie pa3MepbI, OTJIHHaiOTCH 
no couepxcaHHio b uHTonjia3Me reMaTHHa, ceKpeTopHbix BaKyojien h nniueBbix 
BKjnoHeHHH. Khuichhhk yBejiHHHBaeTCH b pa3Mepax, ero 6a3ajibHaa noBepx- 
HOCTb CHjibHO CKjiaunaTa h o6pa3yeT BnnHHBaHHH (pnc. 1 , 4, 5 ). OjmaKO no- 
Tpe6jmeMbie KOJiHHecTBa KpOBH Majibi h He uocTaTOTHbi He TOJibKO am Toro hto- 
6bi nojiHOCTbio pacTHHyTb KHiueHHHK (pnc. 1, 7), ho h am Toro HTo6bi o6ecne- 
HHTb CHHXpOHHOe (JjyHKUHOHHpOBaHHe BCeX nHIUeBapHTejIbHbIX KJieTOK BTOpOH 
reHepauHH onmejinajibHoro njiacTa, KaK oto OTMeneHO am onjiouoTBopeHHbix 
caMOK (rpnropbeBa, 2003). TeHepaunn ceKpeTopHbix kjictok, a TaKXce eiue 2 re¬ 
HepauHH nnmeBapHTejibHbix kjictok, OTMeneHHbie HaMH am onjiouoTBopeHHbix 
CaMOK, y UeBCTBeHHbIX CaMOK OTCyTCTByiOT. 

IIojiHoro HacbimeHHH HeonjiouoTBopeHHbie caMKH He uocTHraiOT, H3Me- 
HeHHH Maccbi Tejia caMOK nccjieuoBaHHbix bhuob He3HaHHTejibHbi, 3a nepnou 
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Pnc. 2. M3MeHeHH5i Maccbi Tejia (Mr) w CMeHa reHepauHH KmueHHbix kjictok y HeonjioiiOTBOpeHHbix 
caMOK Ixodes pacificus bo BpeMB nHTaHHH. 

iikhcJ) — nHmeBapHTejibHbie kjictkh HHMtJiajibHOH <f>a3bi, nKlr — nHmeBapHTejibHbie kjictkh 1-h reHepauHH HMa- 
THHajibHOH cj)a3bi, nK2r — nHmeBapHTejibHbie kjictkh 2-h reHepauHH HMarHHajibHOH (J>a3bi. no och abcuncc — 
BpeMH nHTaHHH, cyT; no och opaHHaT — Macca KJiema, mt; KpHBan noKa3biBaeT h3mchchhh Maccbi nHTaiomeH- 

CH CaMKH. 

Fig. 2. The changes of the body weight (mg) and the change of midgut cells generations in virgin tick 
females of the species Ixodes pacificus during feeding. 
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BjiHHHHe cnapHBaHHH Ha nHTaHHe caMOK KJiemew pona Ixodes 
The effect of coupling on the feeding of Ixodes females 


BpeMfl nHTaHHfl 

Ha xo3«HHe, cyr 

Macca Tejia caMKH, Mr 

I. ricinus 

/. persulcatus 

/. pacificus 

He KonyjiHp. 

KonyjiHp. 

He KonyjiHp. 

KonyjiHp. 

He KonyjiHp. 

KonyjiHp. 

0 (rojionHbie) 

1.8 

1.8 

2.0 

2.0 

1.9 

1.8 

3 

3.8 

7.8 

6.1 

9.2 

2.7 

8.5 

4 

4.3 

11.0 

10.5 

11.5 

3.5 

11.8 

5 

7.4 

12.4 

11.5 

12.8 

6.5 

16.4 

6 

8.1 

20.2 

25.1 

43.2 

7.1 

43.3 

8 

28.5 

34.3 

42.7 

65.0 

28.0 

55.0 

10 

37.3 

48.5 

48.3 

110.0 

45.3 

199.5 

11 

48.9 

248.0 

53.7 

480.0 

47.0 


12 



58.4 





nmaHHH hx Macca yBejiHHHBaeTCH b 25—29 pa3 h cooTBeTCTByeT Becy, ko- 
Topbiii Ha6npaiOT onjioztOTBopeHHbie cbmkh k KOHuy cj)a3bi MeuneHHoro nHTa¬ 
HHH Ha 6— 8-e cyT (cm. Ta6jinuy). OieuyeT OTMeTHTb ujih cpaBHeHHH, hto Mac¬ 
ca Tejia onjio^OTBopeHHbix caMOK k KOHuy nHTaHHH yBejiHHHBaeTCH b 130— 
240 pa3. 

TaKHM o6pa30M, b nepeBapHBaHHH nocrynaioiueH b khuichhhk nniun y jxcb- 
CTBeHHbix caMOK ynacTByioT 1 reHepauHH nnmeBapHTejibHbix kjictok HHM(|)aJib- 
hoh (J)a3bi h 2 reHepauHH nnmeBapHTejibHbix kjictok HManmajibHOH (J)a3bi 
(pnc. 2). ripouecc KpoBOCocaHHH y HeoruioaoTBopeHHbix caMOK He 3aBepuia- 
eTCH, a npepbiBaeTCH Ha 2-h (J)a3e, Korua nponcxouHT MejmeHHoe nHTaHne h 
no^roTOBKa KHUieHHHKa k 3-h (J)a3e — (J)a3e 6biciporo nHTaHHH. IIouroTOBKa 
k 3-h (J)a3e He 3aKaHHHBaeTCH h nojiHoro HacbimeHHH He nponcxouHT. 

2-h (J)a3a nHTaHHH oOecneHHBaeT yBejinneHne pa3MepoB KHUieHHHKa c nocjie- 
UyiOIUHM HHTeHCHBHbIM nOHIOlUCHHeM nHTaTeJlbHblX BdUeCTB H3 KHUieHHHKa, 
KOTopbie HyxcHbi npexcjte Bcero ujih pa3BHTHH hhu. OnjioaoTBopeHHe caMOK cth- 
MyjinpyeT Hanajio 3M6pnoreHe3a, jxm i Koraporo hcoSxouhmo nocTynjieHHe nHTa- 
TejibHbix BeutecTB. YcneuiHoe 3aBepmeHHe 3M6pnoreHe3a hcbo3moxho npn no- 
Tpe6jieHHH Tex KOJIHHeCTB KpOBH, KOTOpbie MOXCCT BMeCTHTb KHUieHHHK ro- 
jiouhoh caMKH. TaKHM o6pa30M, onjioztOTBopeHHe cTHMyjinpyeT uopa3BHTHe 
KHineHHHKa y caMOK, b pe3yjibTaTe KOToporo oh uocraraeT pa3MepoB, no3BO- 
jihioiuhx norjiomaTb KOJinnecTBa kpobh, HeoOxouHMbie juih MopcjiocjjyHKUHO- 
HaJIbHblX nepeCTpoeK CaMOrO KHUieHHHKa, £Opa3BHTHH H (jjyHKUHOHHpOBaHHH 
CJIIOHHblX xcejie3 H jyiH pa3BHTHH HHU. 

Y HeonjiouoTBopeHHbix caMOK pa3BHTHe hhu ocTaHaBJiHBaeTCH, cjieuoBaTejib- 
ho, noTpe6;ieHHe dojibiunx kojihhcctb kpobh He nponcxouHT. TaKHM o6pa30M, 
b uenn nocjieuoBaTejibHbix npoueccoB «onjiouoTBopeHHe c nocjieuyioiUHM 3m6- 
pH0reHe30M — KpOBOCOCaHHe — POCT KHUieHHHKa» npOHCXOUHT OCTaHOBKa. Hc- 
xouh H3 BbiiueH3JioxceHHoro, cjieuyeT npn3HaTb, hto onjiouoTBopeHne CTHMyjiH- 
pyeT HHTeHCHBHblH POCT KHUieHHHKa H KpOBOCOCaHHe. 

HccjieuoBaHne BbinojiHeHO npn (jjHHaHCOBOH nou^epxcKe Pocchhckoto (J)oh- 
jx a (JiyHuaMeHTajibHbix nccjieuoBaHHH (HHHUHaraBHbiH rpaHT Nq 02-04-48666) h 
rpama nojmepxKH Beuymnx HaynHbix uikoji (Nq HUI — 1664.2003.4). 
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MORPHOFUNCTIONAL CHANGES IN THE MIDGUT 
OF VIRGIN TICK FEMALES OF THE GENUS IXODES 
(ACARINA: IXODIDAE) DURING AND AFTER FEEDING 

L. A. Grigorieva 

Key words : Ixodes , virgin females, midgut epithelium, digestive cells. 

SUMMARY 

The midgut epithelium of the virgin females in Ixodes ricinus , I. pacificus, and I. persul¬ 
catus is represented by the digestive cells of nymphal phase and stem cells. Digestion of fe¬ 
ed is performed by the one generation of digestive cells of nymphal phase and two genera¬ 
tions of digestive cells of adult females. The generation of secretory cells and two genera¬ 
tions of digestive cells are absent. The feeding of virgin females is not completed but 
interrupted in the second phase during the period of slow feeding and preparation of the in¬ 
testine for the third phase. 
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